Substrate Synthesis
All reagents were reagent grade quality and used as received from Aldrich unless otherwise indicated. The piperidinomethyl polystyrene resin was purchased from NovaBiochem and used without further purification. All reactions were conducted under inert conditions (Ar or N 2 ) or in a nitrogen filled glove box unless otherwise indicated. All glassware was oven dried unless otherwise indicated. Anhydrous CH 2 Cl 2 , ether, and toluene were passed through a column of alumina. Anhydrous diisopropylamine (iPr 2 NH) and triethylamine (Et 3 N) were distilled from CaH 2 prior to use. Anhydrous nitroethane (EtNO 2 ) was distilled from P 2 O 5 and degassed by freeze-pump-thaw prior to use. Column chromatography was performed using SilaFlash P60 40-63 μm (230-400 mesh). All NMR spectra were recorded on Bruker Avance 400 or 600 MHz spectrometer at STP. All deuterated solvents were used as received from Cambridge Isotope (E)-5-methyl-1-phenylnona-4,8-dien-1-one: A solution of n-butyllithium (6.6 mL, 1.6 M in hexanes) was added to a solution of diisopropylamine (1.55 mL, 11.0 mmol) in 20 mL THF at -78 °C. The reaction was stirred for one hour. The acetophenone (1.2 mL, 10.3 mmol) was then added and the solution was stirred for an additional hour. The (E)-7-bromo-5-methylhepta-1,5-diene 1 (2.3 g, 12.2 mmol) was then added and the temperature of the reaction mixture was brought to room temperature. The reaction was left to stir overnight. The reaction was quenched using 0.5 M HCl (5 mL) and the product was extracted using ether (5 mL) three times. (E)-(6-methyldeca-1,5,9-trien-2-yl)benzene, 5: (Trimethylsilyl)methylmagnesium chloride (20 mL, 1.0 M in diethyl ether) was added to a solution of (E)-5-methyl-1-phenylnona-4,8-dien-1-S4 one (2 g, 8.7 mmol) in 100 mL diethyl ether. The reaction mixture was heated to reflux for 24 hours. The mixture was cooled to 0 °C and thionyl chloride (3 mL, 40 mmol) was added. The reaction was stirred for one hour at 0 °C. The reaction was quenched using saturated NH 4 Cl (aq) (50 mL). The reaction mixture was vacuum filtered through a fritted funnel, and the aqueous layer was removed and extracted with ether (25 mL) three times. The combined organics were then dried with MgSO 4 and the volatiles were removed under vacuum. Silica gel flash column chromatography was performed using hexanes as the eluent (Rf = 0.6) resulting in a colorless oil (0.9 g, 3.9 mmol, 45 %). 1,5-diene 1 (7.0 g, 37 mmol) was then added and the temperature of the reaction mixture was brought to room temperature. The reaction was left to stir overnight. The reaction was quenched using 0.5 M HCl (5 mL) and the product was extracted using ether (5 mL) three times. The organics were then washed with brine (50 mL), dried with MgSO 4 , and the volatiles were removed under vacuum resulting in a yellow oil (4.1 g, 16 mmol, 52% (E)-1-methoxy-4-(6-methyldeca-1,5,9-trien-2-yl)benzene, 16:
(Trimethylsilyl)methylmagnesium chloride (3.4 mL, 1.0 M in diethyl ether) was added to a solution of (E)-1-(4-methoxyphenyl)-5-methylnona-4,8-dien-1-one (0.40 g, 1.6 mmol) in 50 mL diethyl ether. The reaction mixture was heated to reflux for 24 hours. The mixture was cooled to 0 °C and thionyl chloride (0.44 mL, 6 mmol) was added. The reaction was stirred for an additional hour at 0 °C. The reaction was quenched using saturated NH 4 Cl (aq) (5 mL). The reaction mixture was vacuum filtered through a fritted funnel, and the aqueous layer was removed and extracted with ether (10 mL) three times. The combined organics were then dried with Na 2 SO 4 and the volatiles were removed under vacuum. Silica gel flash column 5, 147.6, 138.8, 134.9, 133.8, 127.9, 127.2, 126.6, 125.6, 124.2, 114.4, 113.5, 55.3, 39.1, 35.5, 32.4, 27.8, 16.0 (Trimethylsilyl)methylmagnesium chloride (22 mL, 1.0 M in diethyl ether) was added to a solution of (E)-5-methyl-1-phenylnona-4,8-dien-1-one (2 g, 9.7 mmol) in 100 mL diethyl ether.
The reaction mixture was heated to reflux for 24 hours. The mixture was cooled to 0 °C and thionyl chloride (3 mL, 40 mmol) was added. The reaction was stirred for an additional hour at 0 °C. The reaction was quenched using saturated NH 4 Cl (aq) (50 mL). The reaction mixture was vacuum filtered through a fritted funnel, and the aqueous layer was removed and extracted with ether (25 mL) three times. The combined organics were then dried with MgSO 4 and the volatiles were removed under vacuum. Silica gel flash column chromatography was performed using hexanes as the eluent (Rf = 0.6) resulting in a colorless oil (1.7 g, 8.3 mmol, 86 %). 143.5, 138.9, 135.8, 129.9, 129.0, 128.2, 127.4, 126.7, 121.9, 114.5, 113.4, 110.1, 41.5, 39.4, 38.9, 32.5, 27.5, 22.1, 16.5 (E)-(4-methylocta-3,7-dienyl)benzene, 13: A solution of n-butyllithium (10.5 mL, 1.6 M in hexanes) was added to a solution of methyltriphenylphosphoniumbromide (6.8 g, 19.1 mmol) in 100 mL of THF at -78 °C. The reaction was stirred for one hour at -78 °C. A solution of (E)-4-methyl-7-phenylhept-4-enal 3 (3.0 g, 15.1 mmol) in 20 mL THF was added to the phosphonium ylide at -78 °C. The reaction mixture was allowed to warm to room temperature and left to stir overnight. The reaction mixture was quenched using 0.1 M HCl (aq) (50 mL). The aqueous layer was then removed and extracted with ether (20 mL) three times. The combined organics were then washed with water (50 mL) and brine (50 mL), dried with MgSO 4 , and the volatiles were removed under vacuum. The resulting oil was then extracted using pentane (50 mL) three times.
Silica gel flash column chromatography was performed using hexanes as the eluent (R f = 0.5) resulting in a clear oil (2.6 g, 13 mmol, 86 %). affected the product ratios when substrates that went to multiple products were used (Table 3, entries 4-6). This suggests that the nitrile may interact with the active triphenyl carbenium, tempering its activity.
Using different silver salts to activate the platinum diiodide complex had a similar affect to using different nitriles, minimal variance to reaction rate but different product ratios where more prevalent when applicable. The microscopic role of the counterion is less clear as it affects both the catalyst and the cationic hydride abstraction agent. 125.8, 125.6, 112.2, 55.9, 41.5, 40.4, 35.6, 30.0, 29.9, 28.1, 26.4, 23.6, 11.3 . HRMS calculated for C 14 H 22 [M] = 190.17215, 190.17271 found. 7, 126.1, 125.6, 120.0, 50.5, 50.3, 42.5, 41.3, 40.8, 29.9, 29.7, 25.2, 23.3, 22.9, 19.0, 12.0 7, 135.0, 129.7, 128.1, 126.5, 125.9, 125.3, 125.0, 124.1, 123.2, 43.4, 41.3, 34.9, 31.0, 30.0, 23.1, 17.0 
